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3.	 Underpinning	 policies	with	 an	 ecosystem	 approach,	 explicit	 inclusion	 of	 public	
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1  | INTRODUC TION
The	decision	of	the	UK	to	leave	the	EU	has	far-reaching	implications,	
including	 the	 requirement	 to	 develop	new	agricultural	 and	 fisher-
ies	 policies	 that	 could	 profoundly	 affect	 the	 livelihoods	 of	 rural	
and	 coastal	 communities	 (Environmental	 Audit	 Committee,	 2017;	





HM	Government,	2018a),	 its	 environmental	 governance	and	prin-
ciples	 consultation	 (Defra,	 2018a),	 the	 Agriculture	 Bill	 (House	 of	
Commons,	2018a),	in	the	white	paper	‘Sustainable	fisheries	for	fu-




policy	 requires	 recognition	 of	 the	wider	 context,	 including	 issues	
such	as	livelihoods,	trade,	tariffs,	and	migration,	the	ability	to	learn	
from	past	policy	failures	and,	as	the	25YEP	acknowledges,	the	de-




system	services	 in	 sustaining	human	wellbeing	 (e.g.	Díaz	et	 al.,	
2018;	Díaz	et	al.,	2019;	Leviston,	Walker,	Green,	&	Price,	2018),	
along	 with	 evidence	 that	 current	 environmental	 policies	 have	
failed	 to	 halt	 the	 decline	 in	 habitat	 and	 species	 losses.	 There	
is	 consequently	 an	 opportunity	 to	 embrace	 the	 notion	 of	 ‘big-
ger,	better,	and	more	 joined	up	protected	areas’	that	ecological	







ecosystem	 approach	 could	 provide	 increased	 socio-economic	
benefits,	while	protecting	the	wider	environment	that	 fisheries	
and	 many	 other	 marine-based	 activities	 rely	 upon	 (Prellezo	 &	
Curtin,	2015).





that	even	under	a	 so-called	 ‘soft’	Brexit	 (see	Box	1),	 the	UK	will	
need	to	develop	its	own	domestic	agriculture	and	fisheries	policies	
to	 replace	 the	 EU’s	 Common	 Agriculture	 and	 Fisheries	 Policies.	
Moreover,	while	 Brexit	will	 have	 several	 discrete	 effects	 on	 ag-
riculture	and	fisheries,	many	challenges	and	aspirations	will	con-
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sustainability
BOX 1 Brexit scenarios and implications for agricul-
ture, environment and fisheries
Soft Brexit:	This	would	see	the	UK	remain	closely	aligned	with	
the	EU	either	as	a	member	of	the	European	Single	Market	(like	



















WTO	 rules,	 and	 tariffs	 and	 competition	 from	 other	 markets	
could	harm	profits	and	lower	current	standards.
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management	of	both	 land	and	sea	are	 recognized	drivers	of	cur-
rent	environmental	policy	in	the	UK	(HM	Government,	2018a).	A	
combined	analysis	of	 these	 issues	 consequently	provides	 an	op-
portunity	to	share	lessons	across	both	sectors.	Therefore,	drawing	
upon	 insights	 from	 our	workshops	 and	 the	 rapidly	 transforming	
policy	 landscape,	 we	 developed	 a	 ‘stakeholder-informed	 vision’	





2  | MATERIAL S AND METHODS
We	 held	 workshops	 in	March	 2017	with	 a	 range	 of	 agricultural	
and	 fisheries	 stakeholders	 (see	Tables	S2	and	S3).	We	sought	 to	
gain	 voices	 from	a	wide	 range	of	 stakeholders	 from	across	both	
sectors.	Prior	to	the	sessions,	a	questionnaire	was	sent	out	to	both	























2.2 | Fisheries stakeholder workshop and 
priority analysis
The	 fisheries	 stakeholder	 workshop	 was	 attended	 by	 35	 people,	
which	 included	 representatives	 from	 the	 catching	 and	 processing	
sectors,	 fisheries	 managers,	 academics,	 Environmental	 NGOs	 and	
nature	conservation	advisers	(see	Table	S3).	The	advance	question-









In	 order	 to	 further	 broaden	 our	 analysis,	 we	 also	 used	 publicly	
available	position	statements	and	other	 literature	 from	six	organiza-
























3  | RESULTS AND SYNTHESIS
3.1 | “Taking back control”: beyond EU Agriculture 
and fisheries policy frameworks
Despite	 ‘greening’	 reforms,	 the	 EU’s	 Common	 Agricultural	 and	
Fisheries	Policies	(CAP	and	CFP),	remain	far	from	ideal	(Khalilian,	
Froese,	Proelss,	&	Requate,2010;	Lightfoot	et	al.,	2017;	Salomon,	
Markus,	 &	 Dross,	 2014).	 Designed	 when	 increasing	 production	
and	 incomes,	 and	promotion	of	 trade	 and	 fair	 competition	were	
priorities,	 the	 drawbacks	 of	 the	 CAP	 and	 CFP	 have	 long	 been	
apparent.	 Habitat	 and	 biodiversity	 loss,	 and	 unsustainable	 ap-
proaches	 to	 offtake,	 still	 occur	 in	 many	 agricultural	 and	 marine	
systems	(Fernandes	et	al.,	2017;	Kleijn,	Rundlöf,	Scheper,	Smith,	&	
Tscharntke,2011;	Figure	1).
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F I G U R E  1  Reasons	for	a	more	sustainable	environmental	policy:	UK	and	EU	agricultural	and	fisheries	environmental	statistics
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Furthermore,	 there	 are	 socio-economic	 and	 justice	 issues,	
in	that	a	disproportionately	large	proportion	of	agriculture	pay-
ments	currently	go	to	relatively	few	large	landowners	(Allanson,	
Kasprzyk,	 &	 Barnes,	 2017;	 Sorrentino	 &	 Henke,	 2011),	 and	
large	amounts	of	UK	fisheries	quotas	are	concentrated	 in	 just	
a	 few	 companies	 (Greenpeace,	 2018).	While	 further	 greening	
ambitions	for	the	CAP	have	been	proposed,	reforms	of	agricul-
tural	subsidies	remain	relatively	minor	(European	Commission,	
2017).	 Likewise,	 EU	 fisheries	 catch	quotas	 continue	 to	 be	 set	
above	 scientific	 advice	 for	 certain	 stocks,	 and	 the	 reformed	
CFP’s	stipulation	to	allocate	fishing	opportunities	according	to	
environmental,	and	social	and	economic	criteria	remains	poorly	
implemented	 (Carpenter,	 2017).	 Agreeing	 policies	 that	 prior-
itize	 environmental	 and	 social	 sustainability	 over	 economic	
factors	 is	often	politically	challenging,	particularly	 in	the	con-
text	 of	 highly	 variable	 socio-economic	 conditions	 across	 EU	
Member	 States.	 Consequently,	 Brexit	 does	 offer	 the	 UK	 the	
opportunity,	 in	 principle	 at	 least,	 to	 design	 policies	 that	 are	
suitable	 for	 local	 and	 national	 circumstances.	 Nevertheless,	
the	transboundary	nature	of	agricultural,	fisheries	and	environ-
mental	issues	(e.g.	regional	climate	change	effects,	distribution	






(HM	Government,	 2018c),	 suggested	 three	main	Brexit	 options:	 a	
‘soft’	Brexit,	a	‘hard’	Brexit	or	a	‘no-deal’	Brexit	(Box	1).	However,	the	
Government's	 inability	 to	secure	passage	of	 the	draft	 ‘Withdrawal	
Agreement’	 (HM	 Government,	 2018d)	 and	 ‘Political	 Declaration’	
(HM	Government,	2018e)	through	the	House	of	Commons,	together	












3.2 | Putting sustainability at the heart of 
future policy
Like	many	 other	 countries,	 the	UK	 is	 a	 signatory	 to	 several	 glob-
ally	 important	 multilateral	 environmental	 agreements	 such	 as	 the	








(Rockström	 et	 al.,	 2017),	 food	 production	 (FAO,	 2014),	 fisheries	
(Galbraith,	Carozza,	&	Bianchi,	2017)	 and	 the	marine	environment	




and	communities	 through	agriculture	and	 fisheries	operating	 in	an	




delivering	 on	 some	 goals	 (intensive	 food	 production	 and	 stable	






affect	 profound	 policy	 change.	 In	 this	 regard,	 some	 have	 called	
for	a	‘Sustainable	Food	Security	Strategy’	(Lang,	Millstone,	Lewis,	
&	Marsden,	 2018).	While	 we	 agree	 that	 embedding	 sustainabil-
ity	 in	 future	policy	 is	of	utmost	 importance,	 the	 stakeholders	 at	
our	workshops	were	clear	that	to	achieve	this	outcome,	reformed	
policy	should	comprise	three	distinct	but	interrelated	elements:
●	 A	Land Use Strategy:	in	which	agriculture	is	seen	as	a	creative	force	




duction,	 the	 sustainability	of	 farming	practices	and	ensures	 the	
best	deal	for	farmers.





between	 resource	 systems	 (e.g.	 Salam,	 Shrestha,	 &	 Pandey,	 2017),	
and	forges	an	integrated	vision	of	social	and	ecological	sustainability	
grounded	in	agro–ecological	principles	(Gliessman,	2011).	This	vision	
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Stewart	 et	 al.,	 2019).	 Likewise,	 most	 sectors	 showed	 strong	 sup-
port	 for	 robust	 governance,	 well-enforced	management	 and	 eco-
system	protection	(Stewart	&	O’Leary,	2017,	Stewart	et	al.,	2019).	
Achieving	these	multiple	goals	will	require	an	ecosystem	approach.	
Encouragingly,	 the	 recent	UK	Government	 Fisheries	White	 Paper	
and	 Fisheries	Bill	 promotes	 similar	 ambitions	 towards	 sustainabil-
ity	 and	 an	 ecosystem	 approach	 (HM	Government,	 2018b;	 House	
of	 Commons,	 2018b).	 However,	 although	 now	 commonly	 man-
dated,	 an	ecosystem	approach	 is	 rarely	 implemented	or	practiced	
effectively	(Link	et	al.,	2018),	in	part	due	to	separation	of	fisheries	
and	 environmental	 governance	 and	 legislation	 at	 national	 and	 in-
ternational	 levels	 (Stewart	&	O’Leary,	2017).	For	example,	 the	EU	




















Sustainable	fisheries 4 4 4 4 4 4
Strong	governance	and	well	enforced	
management
3 4 4 4 4 4
Ecosystem	protection 2 2 4 4 4 4
Reformed	regional	and	flexible	management 4 2 4 4 3 3
Shared	management/collaboration	with	the	EU 2 4 2 3 4 4
Strong	and	well-funded	science 2 3 3 3 4 4
Access	to	zero/low	tariff	export	markets 3 4 2 2 3 3
Better	deal	for	inshore	commercial	fisheries 3 2 4 2 3 2
UK	exclusive	zone	inside	12	m 4 2 3 2 2 2
Full	control	of	UK	Exclusive	Economic	Zone 4 2 2 2 2 2
Increased	share	of	quotas 4 2 3 1 2 2
Improved	marketing	of	UK	seafood 3 3 3 1 2 2
Replacement	of	European	Maritime	Fisheries	
Fund
3 2 2 1 2 2
Resolution	of	devolved	management	issues 2 1 2 1 3 2
Stricter	rules	on	foreign	owned	vessels 3 1 2 1 2 2
Access	to	zero/low	tariff	imports	of	raw	
materials
1 4 1 2 2 1
Continued	access	to	EU	labour 2 4 1 1 1 1
Better	deal	for	recreational	fisheries 1 1 1 4 1 1
Note: Adapted	from	Stewart	and	O’Leary	(2017).	Priorities	were	scored	from	1	(lowest	priority/not	mentioned)	to	4	(highest	priority/unanimous	
agreement).	See	Section	2	and	Table		for	further	details.
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UK	 situation	 (Huggins,	Connolly,	McAngus,	&	Zwet,	 2018).	 These	


















catch	 opportunities	 (quota	 shares)	 post-Brexit,	 were	 highlighted	

















Yet,	Brexit	does	provide	an	opportunity	 for	 the	UK	and	EU	 to	
work	more	collaboratively	(and	in	line	with	international	agreements)	












tained	 after	 Brexit	 (Solandt,	 Stewart,	 &	 Puritz,	 2017).	 Effective	
enforcement	of	these	rules,	 for	both	UK	and	EU	fishing	vessels,	 is	
crucial	 for	 continued	delivery	of	 conservation	benefits	 (Stewart	&	
O’Leary,	2017).
3.3 | Policies need to be co‐produced: participation, 
deliberation and devolution
3.3.1 | Co‐production – challenges and 
opportunities
The	on-going	wrangling	between	 the	UK	government	and	 the	de-
volved	 administrations	 over	who	 has	 policy	 competence	 for	 envi-
ronment,	 fisheries	 and	 agriculture	 policy	 highlights	 the	 political	
complexities	 of	 co-designing	 policies.	 The	 last	 two	 decades	 have	







decision-making	 in	 circumstances	 in	which	 cooperation	 and	delib-
eration	 are	 of	 uppermost	 importance	 can	 be	 highly	 challenging	
(e.g.	Birnbaum,	2016;	MacArthur,	 2016;	Pieraccini,	 2015).	Despite	











worrying	 because	 enabling	 public	 and	 stakeholder	 participation	 is	
necessary	to	ensure	democratic	accountability	and	 legitimacy	 (e.g.	















there	 is	 clear	 concern	 that	 environmental	 governance	 gaps	 will	
emerge	 across	 the	 UK	 (Brennan,	 Dobbs,	 Gravey,	 &	 Bhroin,	 2018;	
Burns,	Carter,	et	al.,	2018).	These	varying	levels	of	cooperation	are	
likely	 to	 hamper	 policy	 integration.	 This	 concern	 is	 reinforced	 by	
evidence	 demonstrating	 the	 implications	 of	 different	 democratic	
routes	that	Scotland	and	Wales	follow	for	future	constitutional	and	
legislative	divergence	across	the	UK	(Mathews,	2018).	For	Northern	




policy	 arrangements	 established	 by	 the	 Good	 Friday	 Agreement	
(which	includes	environmental,	agricultural	and	food	safety	policy),	
either	through	the	‘Irish	backstop’	of	the	Withdrawal	Agreement,	or	
by	 a	 close	 future	 relationship	 between	 the	UK	 and	 the	 EU	which	
remains	to	be	negotiated.
Despite	these	practical	and	political	challenges,	the	UK	has	some	
useful	 initiatives	 to	 build	 on.	 In	 the	 case	 of	 the	 agri-environment,	
future	 partnerships	 can	 include	 insights	 from	 pioneering	UK	 pay-
ments	for	ecosystem	service	projects	such	as	the	Peatland	Carbon	
Code	(IUCN,	2017),	as	well	as	current	Catchment	Based	Approaches	
(Defra,	 2013),	 and	 the	 pilot	 studies	 for	 a	 Results-based	 Agri-
Environment	Payment	Scheme	being	trialled	by	Natural	England	in	
Wensleydale	and	Norfolk	 (Natural	England,	2017).	These	schemes	







Similarly,	 for	 UK	 fisheries,	 the	 priority	 ought	 to	 be	 enabling	
greater	 and	 more	 diverse	 stakeholder	 involvement,	 especially	 in	
fundamental	management	 decisions	 such	 as	 the	 redistribution	 of	
fishing	opportunities,	with	a	goal	to	reduce	environmental	impacts	
but	maximise	 socio-economic	 benefits	 (Stewart	&	O’Leary,	 2017;	
Tiller	&	Richards,	2018).	Giving	greater	voice	to	inshore	fishing	com-
munities,	which	make	 up	 the	 bulk	 (approx.	 75%)	 of	 the	UK	 fleet,	
is	 essential,	 particularly	 when	 addressing	 the	 current	 imbalance	




the	 Fisheries	 Bill	 does	 not	 provide	 any	 obvious	 mechanism	 for	













scientists	 from	across	 the	UK,	EU,	and	other	 relevant	North	East	
Atlantic	 countries	 (e.g.	 through	 the	North	 East	 Atlantic	 Fisheries	
Commission),	 to	 influence	 decision-making	 processes	 (Stewart	 &	
O’Leary,	2017).
3.4 | Fairer, appropriate and effective funding
Brexit	 presents	 considerable	 risks	 to	 future	 income	 among	 both	
farming	and	fishing	communities.	Developing	replacement	funding	
models	post-Brexit	that	are	fairer	and	more	effective	should	there-
fore	be	an	 immediate	policy	priority.	Critically,	 these	new	 funding	





The	 UK	 farming	 income	 varies	 significantly	 by	 geography	 and	
sector.	 The	 latest	 figures	 for	 England	 indicate	 a	 mean	 farm	 busi-
ness	 income	across	all	 farming	types	of	£38,000	pa	 (Defra,	2017),	














received	 47%	of	 the	 £1.65	 billion	 direct	 payment	 budget	 (approx.	
£45,000	each),	whereas	the	bottom	20%	of	farms	received	only	2%	
(approx.	£2,500	each;	Defra,	2018b).
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funding	model	that	ends	the	‘welfarization’	of	agricultural	policy,	re-
wards	farmers	for	stewardship	of	the	environment	and	encourages	
farm	diversification	and	 resilience	 (Weltin	et	al.,	2017)	 is	essential	
for	 long-term	environmental	 sustainability	 (Hill,	2017;	Lightfoot	et	
al.,	2017).






2017,	 Stewart	 et	 al.,	 2019).	 Both	 the	 25YEP	 and	 the	Agricultural	
Bill	 support	 this	 ‘public	monies	 for	public	goods’	approach,	based	
around	a	suite	of	public	goods	primarily	 focused	on	 ‘environmen-






model	would	need	 to	 ensure	 compliance	with	WTO	 rules	 and	be	
given	sufficient	and	secure	levels	of	funding.	In	2017,	total	subsidies	
on	production	 in	 the	UK	were	£3.25	billion,	 including	£2.7	billion	
in	direct	payments	 (Defra	et	al.,	2017).	Given	this,	 recent	analysis	
suggests	 that	 funding	 UK’s	 environmental	 land	 management	 pri-











gions	 (Gawith	&	Hodge,	 2017).	Consequently,	 the	 current	 subsidy	
regime	should	be	gradually	phased	out	with	support	arrangements	








From	 a	 fisheries	 perspective,	 the	 UK	 sector	 has	 benefited	
from	proportionally	smaller,	but	nonetheless	 important,	 levels	of	
subsidies	from	the	European	Maritime	and	Fisheries	Fund	(EMFF;	
Stewart	&	O’Leary,	 2017).	 Previously	 considered	 a	 harmful	 sub-
sidy,	 recent	 EMFF	 reforms	 refocused	 it	 more	 towards	 support-





from	 marine	 conservation	 to	 aquaculture	 and	 commercial	 and	
recreational	 fishing.	A	priority	 should	be	 to	 further	 support	 and	




both	 fisheries	 and	 agriculture	will	 need	 to	 be	 carefully	 targeted	
and	 subject	 to	 rigorous	 evaluation	 of	 ‘value	 for	 money’	 and	 to	
avoid	unintended	negative	consequences,	for	example,	on	down-
stream	areas	on	land	or	food	web	integrity	at	sea.




White	 Paper	 and	 Fisheries	 Bill	 suggest	 that	 the	 UK	 Government	
may	 be	 open	 to	 greater	 cost	 recovery,	 but	 gives	 little	 detail	 (HM	
Government,	 2018b;	House	 of	Commons,	 2018b).	 Such	 a	 scheme	





3.5 | Compatible and consistent trade 
arrangements and regulatory systems
The	 final	 UK–EU	 trading	 relationship	 has	 yet	 to	 be	 negoti-
ated,	 though	 both	 sides	 have	 acknowledged	 that	 they	 want	 to	
maintain	 a	 close	 relationship,	 especially	 on	 trade	 in	 goods	 (HM	
Government,	 2018d).	 Unsurprisingly,	 the	UK	 agri-food,	 fisheries	
and	 seafood	 sectors	 are	 heavily	 integrated	 with	 the	 EU	 system	




nature	 of	 the	 future	 trading	 relationship	 and	 the	 levels	 of	 tariff	
and	non-tariff	barriers	that	the	UK	is	exposed	to	after	Brexit	(see	
Box	1)	will	have	significant	implications	for	jobs,	profitability	and	
the	 continued	operation	 of	 those	 sectors	 (Hubbard	 et	 al.,	 2018;	
Jafari	&	Britz,	2018;	Lightfoot	et	al.,	2017).	Recent	economic	mod-
elling	 suggests	 that	 across	 different	 Brexit	 scenarios,	 from	 vari-
ous	free	trade	agreement	options	to	no	deal,	social	welfare	losses	
from	−2.63%	to	−4.78%	are	incurred	(Jackson	&	Shepotylo,	2018).	
Further	 analysis	 suggests	 that	 the	 UK	 economy	 may	 shrink	 by	





partnership	 also	 has	 significant	 implications	 for	 food	 security	 and	













ing	 industry	 may	 be	 equally	 as	 stark:	 the	 seafood	 processing	
industry	 has	 an	 annual	 turnover	 of	 over	 £3	 billion	 and	 employs	
over	 13,500	 FTEs,	 including	 a	 significant	 proportion	 from	 the	
EU	 (Seafish,	 2017;	 Stewart	&	O’Leary,	 2017).	Key	 players	 in	 the	
UK	 seafood	processing	 and	 retail	 sectors	 have	 publicly	 stressed	
the	reputational	importance	of	maintaining	standards	in	fisheries	
management	 and	 seafood	production	 after	Brexit	 (WWF,	2018).	
Securing	sector-friendly	trade	deals	is	therefore	critical	for	future	
UK	economic	prosperity	and	food	security.	In	this	respect,	a	hard	
or	 no-deal	 Brexit	 could	 be	 very	 damaging	 (Gravey	 et	 al.,	 2017;	
Stewart	&	O’Leary,	2017;	Symes	&	Philipson,	2019).	For	example,	
assuming	reciprocal	arrangements,	the	imposition	of	World	Trade	
Organisation	 rules	under	 a	no-deal	Brexit	would	 result	 in	 tariffs	
of	7.5%	to	24%	on	seafood	exported	 to	 the	EU	 (Seafish,	2019a).	
Perhaps	more	significantly,	additional	paperwork	and	quarantine	




New	 analysis	 demonstrates	 the	 substantial	 risks	 posed	 to	 key	
environment	policy	areas	such	as	habitats,	birds,	water	and	nitrates	
through	 to	 agri-environment,	 food	 and	 welfare	 and	 fisheries	 and	
marine	protection	by	different	post-Brexit	policy	scenarios	 (Burns,	
Gravey,	 et	 al.,	 2018).	Outside	 the	EU,	 the	UK	will	 have	 to	meet	 a	
range	of	product	standards	to	trade	with	the	EU,	while	simultane-
ously	facing	pressure	to	lower	those	standards	to	be	competitive	in	




3.6 | Framework for a Stakeholder‐led Vision
Based	on	our	analysis	of	stakeholder	perspectives,	policy	develop-
ments	and	the	wider	literature,	we	have	developed	a	framework	for	
delivering	 our	 ‘Stakeholder-led	 Vision’	 (Figure	 2).	 The	 framework	
proposes	 an	 integrated	 approach	 to	 policy	 development	 across	
agri-environment,	 fisheries	and	marine	policy	sectors,	 leading	 to	a	
bundle	of	benefits	that	underpin	a	vision	for	sustainable	prosperity.	
This	integrated	approach	is	based	on	a	five-pillar	platform	financed	
F I G U R E  2  Post-Brexit	UK-wide	vision	for	a	sustainable	environmental	policy	framework.	Adapted	from	(Gravey	et	al.,	2015)












First,	 it	may	result	 in	pressure	for	 the	UK	to	enter	 into	trade	agree-
ments	with	countries	that	require	the	UK	to	lower	its	welfare	and	food	












stakeholder	 and	 cross-sector	 partnerships	 (Wildlife	 &	 Countryside	
LINK,	2017).	These	partnerships	will	 be	essential	 if	 the	25YEP	 is	 to	
meet	the	considerable	challenge	of	securing	‘the	right	mix	of	public	and	





sus	 that	 Brexit	 could,	 in	 principle,	 deliver	 a	 sustainable	 future	 for	
agricultural	and	fisheries	policies,	at	 least	 in	the	longer-term.	Their	






mental	 sustainability,	 an	 ecosystem	 approach,	 explicit	 recognition	
of	public	goods	provision,	and	social	welfare	should	be	at	the	heart	
of	UK	 environmental	 policy	 post-Brexit.	 Collectively,	 these	 priori-
ties	will	 fundamentally	 improve	UK’s	ability	 to	achieve	sustainable	
prosperity	and	meet	 its	 international	environmental	commitments.	
With	 stakeholders	 central	 to	 the	 management	 of	 environmental	
resources,	we	believe	our	 findings	demonstrate	 the	value	of	 “bot-
tom-up”	approaches	in	kick-starting	more	environmentally	sustain-
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